We report the observation of spin glass state in the double perovskite oxide Sr 2 FeCoO 6 prepared through sol-gel technique. Initial structural studies using x rays reveal that the compound crystallizes in tetragonal I4/m structure with lattice parameters, a = 5.4609(2)Å and c = 7.7113(7)Å. The temperature dependent powder x ray studies reveal no structural phase transition in the temperature range 10 -300 K. However, the unit cell volume shows an anomaly coinciding with the magnetic transition temperature thereby suggesting a close connection between lattice and magnetism. Combining the neutron and magnetization results of Sr 2 FeCoO 6 , we deduce the spin states of Fe to be in low spin while that of Co to be in low spin and intermediate spin.
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III. RESULTS AND DISCUSSION
From the powder XRD data, the crystal structure of Sr 2 FeCoO 6 was refined in the tetragonal space group I4/m (No. 87) with lattice constants a = 5.4568(2)Å and c = 7.7082(4)Å.
A pictorial representation of the Sr 2 FeCoO 6 double perovskite unit cell is shown in Fig 1. Even though, following the earlier reports on SrFe 1−x Co x O 3 15 a refinement in cubic P m3m
space group was undertaken initially, a faithful fit to XRD data was achieved using the . The variation of cell volume was modelled using the Grüneisen approximation of Sr 2 FeCoO 6 collected at 300 K along with the results of structure refinement using I4/m space group. Through Mössbauer studies 30 , it has been confirmed that Fe occupies two distinct crystallographic sites; which supports the choice of I4/m in our structural analysis.
To confirm the nature of B site ordering, we carried out the refinement of atomic occupancies using structural models with ordered as well as disordered cationic arrangement at the Fig 4 (a) ). This broadening, also evident in inset (2) , Fig 4 (a) where the FC magnetization at higher fields are presented, signifies the presence of majority FM phase since for an antiferromagnet the increase in the field would have had little effect on the sharpness of the transition. 39 The inverse magnetic susceptibility in the temperature range 220 -350 K was fitted to Curie-Weiss law and the result is presented in Fig 4 (b) valences of Co/Fe can also lead to such effects. We also note that at higher applied fields like 500 Oe (Fig 4 (a) ), hysteresis is absent. These features indicate a weak first-order-like phase transition due to the presence of mixed magnetic phases.
The isothermal magnetization curve of Sr 2 FeCoO 6 at 2 K is shown in the main panel, in Fig 5 (a) while inset (1) presents those at 5, 10 K and , 30 -300 K (inset 2). Hysteresis is observed below 50 K indicating weak ferromagnetism. With an increase in temperature, a decrease in remanance and coercivity is observed, see Fig 5 (b) . As the temperature increases, the irreversibility reduces and becomes sigmoidal at 50 K and above; whereas no saturation is attained even at 50 kOe. A notable feature in the isothermal magnetization curves is the step like behaviour in magnetization at low fields as presented in the enlarged view in Fig 5 (c) . Such a behaviour was observed in Sr 2 YRuO 6 and has been attributed to spin flop transition taking place at a critical field. 39 However, the aptness of such an explanation in the case of Sr 2 FeCoO 6 cannot be tested until the magnetic structure is ascertained.
Sharpness of the peak in ac susceptibility curves and its shift to high temperature with increasing frequency are typical features exhibited by SG systems. Type III (strength of AFM interaction significant but less than NN interaction). Type II antiferromagnetic structure leads to disorder and yields a ferromagnetic NN interaction along with an antiferromagnetic NNN interaction. 28 The presence of disorder leading to spin glass behaviour in Sr 2 FeCoO 6 shows that the NNN interaction is not negligible in double perovskite systems. SG behaviour due to incompatible superexchange interactions and mag- 
